The study seeks to examine the impact of Information technology (IT) 
Introduction
The business value of Information Technology (IT) governance has captured the attention of both practitioners and academics over the last two decades (IT Governance Institute, 2003; Lunardi et al., 2014; Pang, 2014) . IT governance emphasizes on policies and procedures that define how organizations manage and control the use of IT to align with business strategies. Effective IT governance is described as an appropriate combination of structures, processes and relational mechanisms (De Haes and Van Grembergen, 2009; Peterson, 2004) .
The impact of IT governance effectiveness on firm performance has been well established in previous studies, yet there still remains a gap explaining exactly how various IT governance mechanisms influence firm's profitability (Bowen et al., 2007; Lunardi et al., 2014; Wu et al., 2015) . This study is motivated by the need for further empirical research into the relationship between IT governance mechanisms and firm performance. Overall, this study has two objectives. The first research objective is to explore how organizations typically utilize a mixture of IT governance mechanisms to facilitate ITbusiness alignment. The second research objective is to explore which IT governance mechanisms can lead to better firm performance.
This study provides valuable insights into what are the IT governance mechanisms that used by organizations across Asia in enhancing their financial performance. Prior research that studied IT governance effectiveness was generally conducted in United States (e.g., Bradley et al., 2012; De Haes and Van Grembergen, 2009; Huang et al., 2010; Sambamurthy and Zmud, 1999) . There is not much empirical research studying the impact of IT governance mechanisms on firm's profitability within an Asian context. Asia has become the fastest growing economic region over the last decade. Foreign direct investments and international trading agreements play an important role in driving the rapid economic growth. More and more organizations are expanding their operations into the Asian region that contributed to a tremendous demand on IT. As a result, organizations are implementing IT governance to ensure that their IT investments can generate potential business benefits (Weill and Ross, 2005) .
While many studies in IT governance typically use case study and survey research methods, this study investigates the business value of IT governance mechanisms using an event study methodology. This is a commonly used method that help IS researchers to evaluate the business performance of IT investment (Im et al., 2001) . We used Tobin's q as a market-based performance measurement to study the impact of IT governance mechanisms on firm's profitability. The advantage of Tobin's q is that it combines the capitalized value from many industries. Our study is one of the few empirical research examining at the relationship between IT governance mechanisms and firm performance using public announcements of IT governance adoption. These announcements were collected over the period 2004-2014. The paper has six sections. This section introduces the background of the research. In Section 2, we discuss theoretical development. A discussion on research design is in Section 3. In Section 4, we present our empirical results. In Section 5, we provide a discussion of the findings. The last section concludes the paper with contributions, limitations and future research.
Theoretical Development

IT Governance
IT governance is a subset of corporate governance (Van Grembergen and De Haes, 2009) . Corporate governance entails a "set of mechanisms that influence the decisions made by managers when there is a separation of ownership and control." (Larcker et al., 2007 Ali and Green (2012) underline that IT governance mechanisms include top management support that facilitates the implementation of an IT strategy as well as processes mechanisms to produce behaviours in achieving organization's strategy and objectives. Another common IT governance mechanism found in the literature is the relational dimension which entails leadership, culture and communication (Chong and Tan, 2012; Ko and Fink, 2010; Huang et al., 2010) . For this study, we define IT governance as a framework in specifying the allocation of IT related decision-making rights and responsibilities between IT and organizational units and deploying processes and relational mechanisms to support the alignment between business objectives and IT.
IT Governance Mechanisms
Prior research has mainly focused on how the deployment of a combination of structure, process and relational mechanisms can influence the effectiveness of IT governance. Therefore, it is vital to have an understanding of the IT governance mechanisms as they define the scope of IT governance effectiveness.
IT governance structural mechanisms are concerned with the allocation of IT decisionmaking rights and responsibilities among different stakeholders within an organization (De Haes and Van Grembergen, 2009; Peterson, 2004) . According to Sambamurthy and Zmud (1999) , there are three forms of decision-making structures: centralized, decentralized, and federal. A centralized IT decision-making structure is one where the top management is responsible for making any IT related decisions. A decentralized decision-making structure is one where divisional business units or functional IT units have the decision-making rights and responsibilities. A federal decision-making structure is one where the top management is accountable for making any IT infrastructure related decisions, while divisional business units are responsible for making any business deployment of IT related decisions.
IT governance process mechanisms emphasize on the implementation of IT management techniques in supporting the alignment between business objectives and IT strategies (Bowen et al., 2007) . Organizations deploy IT governance standard-based frameworks and performance management systems to manage business-IT alignment. COBIT and ITIL provide management tools including critical success factors and maturity models are used by organizations in aligning their IT investments to business strategies (Ko and Fink, 2010) . Performance management systems such as balanced scorecards and strategic information systems planning provide performance metrics for measuring the business values of IT investments (Nfuka and Rusu, 2011) .
IT governance relational mechanisms focus on "the active participation of, and collaborative relationships among, corporate executives, IT management, and business management" (Peterson, 2004, p. 15 
IT Governance Mechanisms and Firm Performance
The relationship between IT governance and firm performance is of interest to many scholars. More specifically, the impact of IT governance mechanisms on business-IT alignment that can create business value from IT investments. Lunardi et al. (2014) demonstrated that there was a strong positive relationship between the three forms of IT governance mechanisms and firm performance. In contrast, Luftman et al. (2015) found that IT governance moderated the influence of business-IT alignment on firm performance. Pang (2014) studied how IT governance structural mechanism moderated the relationship between IT spending and cost efficiency. Wu et al. (2015) showed that decision-making structures, formal processes and communication modes enabled better alignment between IT and business strategies, which in turn, had a positive impact on firm performance.
There are extant studies measuring the effect of various IT governance mechanisms on firm performance. In studying the relationship between IT governance mechanisms and firm performance, researchers tend to focus on IT steering committee, decision-making structure, strategic role, communication, IT leadership, top management commitment, IT governance frameworks, and metric and compliance processes ( Table 1 ). Given that each organization has different business strategy, it will deploy using different combination of IT governance mechanisms for business-IT alignment. Thus, the first research objective is to explore how organizations typically utilize a mixture of IT governance mechanisms.
Although there are various of IT governance mechanisms, not many of them explain which IT governance mechanism has the most impact on firm performance (Wu et al., 2015) . There is no "single best IT governance model" as it is constrained by organizational and environmental contexts (Weill and Ross, 2005) . Therefore, our second research objective is to explore the relationship between each IT governance mechanism and firm performance. In addition, we seek to understand which IT governance mechanism can lead to better firm performance.
Research Method
This study adopts an event study methodology with the aim to investigate the impact of an event as assessed by reactions in stock prices. It draws upon the theory of efficient markets, asserting that stock prices fully reflect all available information (Fama, 1970) . Event research methodology has been used widely in disciplines such as accounting and finance. For example, accounting researchers tend to use event research methodology to investigate how accounting information disclosure can impact a firm's future earnings; while finance researchers deploy it to study how mergers and acquisitions can impact a firm's market value (Im et al., 2001 ). In the IS discipline, researchers use this methodology to examine the effect of adoption, implementation, procurement and deployment of information systems technology (Konchitchki and O'Leary, 2011) . This research also aims at investigating the effects of IT governance on firm performance; therefore, the use of eventstudy is justified.
In general, an event study follows four steps (MacKinlay, 1997) . The first step is to determine an event of interest. The second step is to identify a number of firms with such events and compile a list of dates. The third step is to select an estimation window. The fourth step is to calculate the financial performance within the event window. According to the review of event-study methodologies in IS research, despite that there are some difference between event studies in IS and other disciplines; the steps proposed by MacKinlay (1997) have been widely used in IS research (Konchitchki and O'Leary, 2011) , for example, the work of Aggarwal et al. (2006) .
Identification of events of interest
In this study, we define the event as a firm's public announcement of its IT governance adoption.
We obtained public announcements of investments in Asia using Factiva as the main database. The target news sources were Mena Report, Business Wire, China Business Newswire, China Weekly News, Investment Weekly News, PR Newswire, Nikkei Report, SinoCast China Business Daily News, Telecompaper Asia and The Electronic Times (Korea). Our data includes 70 announcements of IT governance adoption investments.
Selection of Sample
To be included in this study, each firm's public announcement must satisfy three criteria. First, a firm must obtain a listing on the stock exchange. It must meet specific exchange standards that include a minimum net income, a minimum market value for shares outstanding and a certain minimum number of investors. Second, firms must report their financial data that can obtain from Datastream. Third, the firm announced explicitly that it had adopted one of the three IT governance mechanisms or combination. Table 2 provides examples of public announcements used in this study.
Selection of event window
The event window refers to the number of days before and after the date of announcement over which the abnormal returns is accumulated. Most event studies generally use a three-day event window to observe market reaction to investment announcements. That is, the day before the event, the day of the event and the day after the event. However, this study used a longer event window to allow for a considerable time lag between IT governance investment and firm performance. Firms may take a long time to realize the potential financial benefits from IT governance adoption (Bharadwaj et al., 1999) . In this study, a two-year event window was used to observe the impact of IT governance adoption on firm performance. We coded the year of the announcement as year zero (t = 0) and the year after the IT governance adoption as year one (t = 1).
Calculation of financial performance
In general, an event study analysis on financial performance can follow two approaches. The first approach uses abnormal stock returns as a basis to measure firm performance. It is associated with a specific event such as releasing investment announcements to the public. The market value of the announcement is measured by whether there are any abnormal or excess returns. Researchers typically use cumulative abnormal return as a market-based measure of firm profitability. However, firms may not able to realize fully the potential financial benefits within a short period of time (Bharadwaj et al., 1999) . The second approach is to use longitudinal financial data to evaluate firm profitability. Importantly, longitudinal financial data is sensitive to the time lags for realizing the potential of capital investments. This study adopted the second approach that used Tobin's q to evaluate the impact of the IT governance adoption on firm performance.
Tobin's q is a forward-looking and risk adjusted market-based performance measure of firm profitability. In general, Tobin's q can be used explain the relationship between different types of business activities and firm performance, including market capitalization, diversification returns, brand equity and value creation from technological and intangible assets. As for the Information Systems discipline, researchers typically utilize Tobin's q to examine the role of IT investments on firm performance (e.g., Bharadwaj et al., 1999; Hitt et al., 2002; Kohli et al., 2012; Otim and Grover, 2012) . In this study, we used Tobin's q not only because of its ability to measure firm performance, but also it gives a better reflection of IT's contribution to firm performance.
There are several methods to measure Tobin's q. Tobin (1978) measured Tobin's q as a ratio of the market value of a firm to the replacement cost of its asset. Market value is defined as the sum of all outstanding shares of stock and debt. Replacement cost is defined as the cost to replace the firm's assets. Chung and Pruitt (1994) used a combination of financial and accounting information to calculate Tobin's q. It was computed as a ratio of market value [(fiscal year end market value of firm) + (liquidating value of the firm's outstanding preferred stock) + (current liabilities) -(current assets) + (book value of inventories) + (long term debt)] to book value of total assets. In this study, we adopted Chung and Pruitt's method to calculate Tobin's q as it uses data readily available from public sources. Based on the econometric model of Bharadwaj et al. (1999) , we argue that IT governance mechanisms are components of a firm's Tobin q. As discussed earlier, empirical studies have shown that IT governance mechanisms can have a positive impact on firm performances.
Control Variables
We used firm-specific and industry variables as controls to evaluate the impact of IT governance adoption on firm performance. These selected control variables are consistent with prior literature that used Tobin's q as the firm performance variable (e.g., Bharadwaj et al., 1999; Kohli et al., 2012; Otim and Grover, 2012) . We considered firm size as the firm-specific control variable that represents the number of employees. According to Kohli et al. (2012) , firm size can influence the market value of a firm. The natural logarithm of the number of employees in a firm served as the proxy for firm size. We also controlled for industry type as the industry-level control variable. Industrial characteristics can influence the performance of firms within the industry (Bharadwaj et al., 1999) . A list of industry dummy variables was used as control variables in the regressions.
Regression Model
An ordinary least square (OLS) regression analysis was used to examine how IT governance adoption influences firm performance. It assumes that the errors are normally distributed and homoscedastic (Cohen et al., 2003) . We used the following regression model to evaluate the effect of the various IT governance mechanisms on Tobin's q, while controlling for firm and industry specific variables.
Tobin's q = β0 + β1ITGS + β2ITGP + β3ITGR + β4Size + β5Industry + e where ITGS is the IT governance structural mechanism; ITGP is the IT governance process mechanism; ITGR is the IT governance relational mechanism; Size is the firm size (log (number of employees)) and Industry is the dummy variable for type of industry. Table 3 provides the distribution of the announcements by year, industry and type of IT governance mechanism. Industries that undertook IT governance adoption during the period of 2004-2014 comprised of utility; pharmaceutical; agriculture; manufacturing; telecommunication; entertainment and software; financial and transportation. Among the industries, entertainment and software (23%) had the highest IT governance adoption rate while agricultural (3%) had the lowest rate. The next higher concentration was in financial (19%) then followed by manufacturing (17%), telecommunication (14%) and utility (13%).
Results
The results in table 4 reflect that IT governance process mechanism (87%) was the most highly preferred governance mechanism as compared to both IT governance structural (26%) and relational mechanisms (26%). Table 5 shows the types of IT governance mechanisms that were adopted by the 70 Asian firms. The most commonly deployed IT governance mechanism was the IT governance process mechanism, followed by relational and structural mechanisms. Most firms used the controls requirements of Sarbanes-Oxley Act Section 404 (19%) to report on the effectiveness of internal IT controls. In addition, firms announced that the allocation of decision making rights (16%) was crucial for an effective implementation of IT governance. It is also evident from the results that IT leadership (13%) as an IT governance relational mechanism was vital for contributing to effective IT governance. In contrast, IT governance structural mechanism was less frequently reported in the firms' announcements as compared to the other two mechanisms. The results indicate that half of the firms deployed using structural, process and relational IT governance mechanisms (48%) collectively for business-IT alignment. While the other firms utilized a combination of IT governance structural and process mechanisms (27%), and process and relational mechanisms (21%) as their IT governance framework.
On the other hand, the adoption of structural and relational mechanisms (4%) was the least preferred mix of IT governance mechanisms. Table 6 presents the means, standard deviations, and correlations for all the dependent and independent variables in the study. The mean for Tobin's q is 2.21. The mean for IT governance structural mechanism is 0.23, IT governance process mechanism is 0.92 and IT governance structural mechanism is 0.35. The results show that Tobin's q is significantly positively correlated to IT governance structural mechanism, while it is significantly negatively correlated to IT governance process and relational mechanisms. It is observed that there is a significant correlation between the IT governance mechanisms. Table 7 presents the results of our regression analysis. The results indicate that 14 percent of the variation in Tobin's q is explained by the IT governance mechanisms. The coefficients for the control variables are not significantly different from zero. We also checked for multi-collinearity using variance inflation factors (VIF) which did not exceed the cut-off criteria of 10. Therefore, it did not pose a problem in the regression analysis. The industries have a positive coefficient with the Tobin's q. It is because different industries have different intensities of IT use. This result supports the empirical study of Bardhan et al. (2013) which tested the relationship between IT and Tobin's q over a range of industry types. Their results showed that an industry type has significant positive effect on Tobin's q. 
38
Utility 0 0 1 1 2 2 3 0 0 0 0 9 13% Pharmaceutical 0 0 0 0 1 0 2 0 0 0 0 3 4% Agricultural 0 0 1 0 0 0 1 0 0 0 0 2 3% Manufacturing 1 1 0 0 2 1 5 0 2 0 0 12 17% Telecommunication 0 1 1 2 1 1 1 2 0 0 1 10 14% Entertainment and software 5 0 4 1 2 2 0 0 0 2 0 16 23% Financial 0 0 1 2 1 3 2 0 0 2 2 13 19% Transportation 1 0 0 0 1 1 0 0 0 2 0 5 7%
Discussion
Our first research objective seeks to explore how organizations typically utilize a mixture of IT governance mechanisms. We found that most firms adopt all three types of IT governance mechanisms. This finding is aligned with the literature that an organization typically deploys a mixture of structures, processes and relational mechanisms to ensure that its IT initiatives sustain and extend the organization's strategy and goals (De Haes and Van Grembergen, 2009; Dong, 2012; Lunardi et al., 2014; Luftman et al., 2015; Wu et al., 2015) . In particular, IT governance was coordinated using a combination of allocation of IT decision-making rights and responsibilities (ITGS), control requirements of SOX (ITGP), IT infrastructure (ITGP), and IT leadership (ITGR).
Researchers have found that there is a relationship between an IT decision-making structure and IT governance effectiveness. According to Weill (2004, p. 2), strong governance involves "systematically determining who makes each type of decision, who has input to a decision, and how these people (or groups) are held accountable for their role". The empirical study of Ko and Fink (2010) showed that CIOs preferred a centralized governance structure which had a stronger control over IT related activities and services. Top management team typically define IT initiatives while CIO make strategic decision making for achieving organization's strategies and objectives. Prior research has studied the influence of SOX on the implementation of IT investments in compliance with established IT strategies and policies. Under Section 404 of SOX, it is mandatory for management of public companies and their auditors to disclose any IT material weaknesses in internal control. Companies have to specify the domains where technologies play a crucial role and how they can have an impact on financial reporting process. Furthermore, companies must report on the effectiveness of their internal IT controls and procedures that are associated with business processes for financial reporting. Boritz and Lim (2008) showed that the disclosure of material IT control weakness is significantly correlated to the strength of IT governance. The emphasis of SOX is to define organizational practices and structures that enable effective alignment of IT initiatives with business strategies and goals. Their finding reflected qthat organizations have better IT governance when they have fewer IT control weakness. While the case study finding of Chang et al. (2014) emphasized that a well-crafted internal IT control framework can enhance IT governance effectiveness. The framework included a list of comprehensive of IT internal control objectives for specific organizational processes that serves as a basis for strong IT governance.
A vast of research has studied IT governance relational mechanisms (e.g., De Haes and Van Grembergen, 2009; Lazic et al., 2011; Bradley et al., 2012; Lunardi et al., 2014; Luftman et al., 2015) . Some of these studies emphasized on IT leadership. According to De Haes and Van Grembergen (2009), IT leadership is an "ability of CIO or similar role to articulate a vision for the role of IT in the company and ensure that this vision is clearly understood by managers throughout the organization". Their empirical evidence asserted that organizations should have IT leadership as a minimum baseline of practices. Wu et al. (2015) . Our paper found that most firms in Asia adopted all three types of IT governance mechanisms. This finding supports our theoretical argument that firms that have adopted a mixture of IT governance mechanisms could improve financial metrics and organizational performance (Lunardi et al., 2014) .
Our second research objective is to understand which IT governance mechanism can lead to better firm performance. In contrast to prior studies that examined the overall effectiveness of IT governance on financial performance, our study highlights the impact of respective IT governance mechanism. Perhaps unsurprisingly, ITGS mechanisms have a positive impact on Tobin's q. From the collected announcements, organizations typically deployed three types of mechanisms to define the scope of IT governance structure. They are decisionmaking power, IT infrastructure and IT steering committee. According to De Haes and Van Grembergen (2009), IT governance structure involves the determination of determine an appropriate IT decision-making structure that delegates defined responsibilities to respective IT steering committees to better co-ordinate and manage IT initiatives. Furthermore, a strong IT infrastructure is vital in facilitating IT-related activities across the organization. More importantly, these three ITGS mechanisms form the basis for IT governance effectiveness that bring about better alignment between IT and business goals, and which in turn enhance firm performance.
An interesting finding from our study is that ITGP and ITGR mechanisms have a negative effect on a firm's profitability. From the collected announcements, organizations typically deployed SOX, IT control procedures and ITIL best practices as ITGP mechanisms. The scope of IT governance structure mechanism is to have IT procedures and best practice frameworks in place to manage the implementation of IT initiatives in order to support business-IT alignment.
IT control procedures encompass relevant and appropriate techniques and policies to enhance processes effectiveness and efficiency. ITIL is a framework that provides techniques in how to improve process management practices by controlling IT through processes (Iden and Eikebrokk, 2014) . Prior research shows that both IT control procedures and ITIL best practices have positive impact on firm performance (Lazic et al., 2011; Lunardi et al., 2014; Weill and Ross, 2005) . In contrast, SOX has a negative correlation with firm performance fewyears after SOX implementation. Though SOX can enhance IT governance effectiveness, there are costs associated with the provisions of SOX. Such costs encompass accounting, auditing, and compliance. As SOX is widely deployed by organizations as one of the ITGP mechanisms, it strongly influenced the overall firm performance.
A plausible reason is that the perceived costs of SOX outweigh the perceived benefits derived from the ITGP mechanism. Thus, our result show that ITGP mechanisms have a negative association with Tobin's q. SOX imposes direct and indirect costs and is most costly for small firms (Ahmed et al., 2010) . With respect to indirect costs, SOX relates to the opportunity cost of managers and staffs whose time and concentration were diverted to compliance with new internal controls. Managers and staffs whose attention have diverted from the firm's business activities, may be unsuccessful to define profitable opportunities. Furthermore, they do not have adequate time to properly complete their business plan. This is consistent with the belief that indirect costs associated with managerial diversion.
The study showed a negative correlation between IT leadership and firm performance. CIOs' abilities to ensure that IT initiatives are well aligned with the organizational strategies can have a positive effect on firm's profitability (De Haes and Van Grembergen, 2009 ). The empirical study of Sobol and Klein (2009) found that CIOs with technical background are associated with enhanced firm performance. Investors are expecting that CIOs have competencies to lead the organization to achieve IT/business alignment. In the context of our study, it is probable that the announcements of new appointments of CIOs did not come from an IT background. It is possible since Asian companies are usually family-owned. This means that they prefer the appointment of an internal CIO who does not have a strong IT background. As a result, our finding indicates that ITGR mechanisms have a negative association with Tobin's q.
Conclusion
The effect of IT governance on firm performance has attracted significant interest from scholars over the years. However, to our best knowledge, little studies have examined the influence of each IT governance mechanism on firm value of firms. This study used an event study methodology and a sample of 70 announcements of IT governance adoption investments to investigate the impact of IT governance mechanisms on the firm's profitability.
This study offers two contributions to the existing literature in the IT governance area. First, our event study provides an empirical understanding about the types of IT governance mechanisms that deployed by organizations from the period of 2004-2014. We further contribute to the IT governance literature by identifying contextual IT governance mechanisms that have an influence on IT governance effectiveness. Second, we extend the IT governance literature on the importance of IT governance mechanisms on firm performance. Our empirical evidence sheds new light on IT governance mechanisms that are crucial for IT governance effectiveness, however they may have a negative effect on firm value of firms. This contributes new evidence to IT governance effectiveness may not always lead to improved firm performance.
Our work is subject to some limitations due to the nature of the event-study methodology. First, it is important to take note that the lag effect observed for our study is only one year. Other empirical research has suggested that the lag effect may show up after few years. Future researchers could build on our work and examine the lag effects over a longer period. Second, we have conducted the study among Asian firms. This limits the generalization of our results. Future researchers may replicate our findings to examine the relationship between IT governance mechanisms and firm performance in other economies. Third, our collected public announcements may not sufficiently cover all types of IT governance mechanisms as we only used Factiva as our primary data source. Fourth, future research can perform a sensitivity analysis to test the effects of industries or firm size on the Tobin's q. 
